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(57) ABSTRACT

The present invention provides a unit with a built-in control
circuit capable of cost reduction. The unit of the present
invention 1s an unit with built-in control circuit comprising a
ground line, a control circuit including a plurality of terminals
to be connected to an IC-chip, and a plurality of protect
clements connected to the terminal and the ground line.

11 Claims, 8 Drawing Sheets
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UNIT WITH BUILI-IN CONTROL CIRCUIT
WITH PROTECT ELEMENTS

BACKGROUND OF THE INVENTION

The present invention relates to a unit with built-in control
circuit housing various types of circuit elements and used for
connection of wires and the like.

A vehicle as a mobile object mounts a variety of electronic
devices such as an air conditioner, a wiper and a power win-
dow. A communication system 1s used to transmit power or a
control signal to the electronic devices. This type of commu-
nication system includes a connector with a built-in function
as a unit with a bwlt-in control circuit connected to each
electronic device.

In the communication system, each connector with a buailt-
in function transmits/receives signals to/from another con-
nector with a built-in function via an external communication
line and controls the operation of multiple electronic devices
based on the signal transmission/reception. Thus, each con-
nector with a built-in function includes a circuit element
composed of a CPU for controlling each connector with a

built-in function and the like.

The connector with a built-in function described in Patent
Reference JP-A-20035-276489 modifies the circuit 1n the cir-
cuit element and arranges a protective element such as a
capacitor or a diode 1n the circuit in order to prevent the circuit
clement from static electricity around the connector or from a
counter electromotive force generated when the connector 1s
attached/removed to/from an external electronic device.
However, in case a protective element 1s arranged in the
circuit element, 1t 1s necessary to modily the specifications for
a built-in protective element in accordance with the situation
in which the circuit element, that 1s, the connector with a
built-in function 1s used. To respond to such changeover to the
specifications, 1t 1s necessary to modily the circuit element
itself which 1s likely to add to the cost of the connector with a
built-in function.

An object of the invention 1s to provide a unit with a built-in
control circuit capable of cost reduction.

BRIEF SUMMARY OF THE INVENTION

To solve the problems and attain the object, a unit with a
built-in control circuit according to the mvention as a first
aspect of the invention includes a ground line, a control circuit
including a plurality of terminals to be connected to an IC-
chip and a plurality of protect elements connected to the
terminal and the ground line. Preferably, the ground line has
a conductive connection part connected to a ground. Prefer-
ably, each of the plurality of the protect elements 1s mounted
on respective one of the plurality of the terminal.

A second aspect of the invention according to the first
aspect of the invention 1s the unit with a built-in control circuit
the unit has a conductive member through which the plurality
of protect elements 1s connected to the plurality of the termi-
nals and the ground line.

A third aspect of the invention according to the first aspect
ol the invention 1s the unit with a built-in control circuit on
which the conductive member and the ground line are inte-
grally provided. Preterably, the conductive member 1s formed
integrally with the conductive connecting part.

According to the unit with a built-1n control circuit accord-
ing to the first aspect of the mvention, a protective element 1s
attached to both the terminals and the conductive connection
part. Thus, changeovers to the specifications for the protective
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clement are supported only by changing the protective ele-
ments attached to the terminals and the conductive connec-
tion part.

The unit with a built-in control circuit according to the
second aspect of the invention includes a conductive member
for connecting the conductive connecting part and the protec-
tive element thus reliably connecting the protective element
and the conductive connecting part.

The unit with a built-in control circuit according to the third
aspect of the invention includes a conductive member formed
integrally with the conductive connecting part thus reducing
the number of parts.

As described above, the mvention according to the first
aspect of the invention supports changeovers to the specifi-
cations for a protective element by changing the protective
clements attached to the terminals and the conductive con-
nection part. This eliminates the need for modifying a circuit
clement even when the specifications for the protective ele-
ment are changed. This prevents an increase in the product
number of circuit elements and prevents an increase in the
cost of a umit with a built-in control circuat.

The mvention according to the second aspect of the imven-
tion 1ncludes a conductive member for connecting the con-
ductive connecting part and the protective elements thus reli-
ably connecting the protective element and the conductive
connecting part.

The mvention according to the third aspect of the invention
includes a conductive member formed integrally with the
conductive connecting part thus reducing the number of parts.

This more reliably prevents an increase 1n the cost of a unit
with a built-in control circuit.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s an exploded perspective view of a connector with
a built-in function according to the first embodiment of the
invention.

FIG. 2 1s a perspective view of the control circuit package
ol the connector with a built-in function and the like shown 1n
FIG. 1.

FIG. 3 1s an exploded perspective view of an exemplary
variation of the control circuit package of the connector with
a built-in function and the like shown in FIG. 1.

FIG. 4 15 a perspective view of the control circuit package
and the like shown 1n FIG. 3.

FIG. 5 1s an exploded perspective view of a connector with
a built-in function according to the second embodiment of the
ivention.

FIG. 6 1s a perspective view of the control circuit package
ol the connector with a built-in function and the like shown 1n
FIG. 5.

FIG. 7 1s an exploded perspective view ol an exemplary
variation of the control circuit package of the connector with
a built-in function and the like shown in FIG. 5.

FIG. 8 15 a perspective view of the control circuit package
and the like shown in FIG. 7.

FIG. 9 15 a perspective view ol an exemplary varnation of
the control circuit package according to the invention.

DETAIL DESCRIPTION OF PREFERRED
EMBODIMENT

A connector with a built-in function (hereinafter simply
referred to as a connector) as a unit with a built-in control
circuit according to the first embodiment of the invention will

be described referring to FIGS. 1 and 2.
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A connector 1 includes a vehicle communication system
mounted on an automobile. The connector 1 1s attached to
various types ol electronic devices (equivalent to external
devices) mounted on an automobile and electrically connects
these electronic devices to transmit/receive a signal between
the electronic devices.

As shown 1n FIG. 1, the connector 1 includes an outer
housing 2, a control circuit package 3 as a control circuit, a
conductive connecting part 4, and capacitors 3 as a plurality
of protective elements. The outer housing 2 1s composed of an
insulating resin and formed into a flat box.

As shown 1n FIGS. 1 and 2, the control circuit package 3
includes a lead frame 6, an IC chip 7 as a circuit element, a
conductive member 8, and a resin sealant 9. The lead frame 6
1s composed of a conductive metal. The lead frame 6 1inte-
grally includes a chip holding part (not shown), a plurality of
male tabs (corresponding to terminals) 10, a plurality of wire
connecting parts not shown, and a plurality of coupling parts
11.

The chip holding part 1s formed in a flat plate. The chip
holing part bonds and positions thereon an IC chip 7 with
epoxy, Ag paste, solder or the like.

The male tab 10 1s formed 1nto a bar 1n a straight line. The
male tabs 10 are arranged spaced from and parallel to each
other. When the control circuit package 3 1s housed in the
outer housing 2, a male tab 10 1s connected to the terminal
bracket of an electronic device to which the connector 1 1s
fitted. The wire connecting parts are arranged in parallel
while spaced from each other. The plurality of male tabs 10
and the plurality of wire connecting parts position a chip
holding part therebetween.

Each of the coupling parts 11 1s formed 1nto a rod shape
bent so as to be directed from the male tabs 10 and the wire
connecting parts to the chip holding part. Some of the cou-
pling parts 11 connect the chip holding part and the male tabs
10 while others connect the chip holding part and the wire
connecting parts.

The IC chip 7 1s arranged on the chip holding part and
attached to the lead frame 6. The 1C chip 7 1s connected to the
coupling parts 11 via well-known bonding wires. The IC chip
7 electrically connects the male tabs 10 and the wire connect-
ing parts via the coupling parts 11 1n accordance with a
predetermined pattern. In this way, the IC chip 7 1s mounted
on the lead frame 6.

The conductive member 8 1s composed of a conductive
metal and formed 1nto a strip. The conductive member 8 1s
attached to the ground plane 14 (described later) of the con-
ductive connecting part 4 with both ends of the conductive
member 8 1n the longitudinal direction overlaid on the ground
plane 14. The conductive member 8 has the central part
thereol excluding its ends overlaid on a plurality of capacitors
5. A plurality of capacitors 5 are attached to the central part.

The resin sealant 9 1s composed of a synthetic resin and
formed 1n a flat box. The resin sealant 9 1s molded so as to
house 1n a mold, at least, a chip holding part and an IC chip 7
on the chip holing part, a base part of each male tab 10 near the
chip holding part, and a coupling part 11 coupling the chip
holding part and the male tab 10, thereby sealing these. In
other words, the resin sealant 9 covers and houses the IC chip
and the central part of the lead frame 6. The resin sealant 9
seals the IC chip 7 and the lead frame 6 while the wire
connecting part and the part of the male tab 10 excluding the
base part are exposed from the resin mold.

The conductive connecting part 4 1s fabricated for example
by punching a conductive sheet metal. The conductive con-
necting part 4 itegrally includes two ground planes 14 and
coupling sides 15 connected to the ground planes 14. The
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ground planes 14 are arranged while spaced from each other.
The coupling sides 13 (two 1n the 1llustrated example) extend
in straight lines parallel to each other from the ground planes
14 and then extend 1n straight lines 1n a direction approaching
cach other. The ground plane 14, that 1s, the conductive con-
necting part 4, 1s electrically connected to a ground (not
shown). Therefore, the conductive connecting part 4 includ-
ing the ground planes 14 and the coupling sides 135 forms a
ground line.

The conductive connecting part 4 1s housed in the outer
housing 2 while supported by a substrate 12 formed of an
insulating resin. The substrate 12, that 1s, the conductive
connecting part 4 1s formed 1n a s1ze that may be housed in the
outer housing 2.

The capacitors 5 are arranged in the same number as the
male tabs 10 1n the illustrated example. Each capacitor 5 has
one end attached to the male tab 10 and the other end attached
to the conductive member 8. The capacitor 5 electrically
connects each male tab 10 and the conductive connecting part
4 to each other. When the electric charge of the power sup-
plied via the male tab 10 reaches a predetermined electric
charge, the capacitor 3 supplies the power supplied via the
male tab 10 to the conductive connecting part 4 via the con-
ductive member 8 without supplying the same to the IC chip
7. The capacitor 5 thus prevents the power exceeding a pre-
determined electric charge from being applied to the IC chip
7 thereby protecting the IC chip 7 from static electricity or a
counter electromotive force. The predetermined electric
charge refers to an electric charge that will not give serious
damage to the IC chip 7. While the electric charge of the
power supplied via the male tab 10 1s lower than a predeter-
mined electric charge, the capacitor 5 supplies the power
supplied via the male tab 10 to the IC chip 7.

The connector 1 of the above configuration 1s assembled 1n
the following way. First, the capacitor 5 1s attached to each
male tab 10 of the control circuit package 3, a predetermined
wire 1s attached to the wire connecting part, and the control
circuit package 3 1s overlaid on the conductive connecting
part4. The central part of the conductive member 8 1s overlaid
on a plurality of capacitors 5 and both ends of the conductive
member 8 are overlaid on the ground plane 14 and these
components are fixed together. The control circuit package 3
and the conductive connecting part 4 fixed together are
housed 1n the outer housing 2.

The connector 1 of the above configuration 1s assembled 1n
the above procedure. The assembled connector 1 1s fitted to
cach electronic device and i1s attached thereto. The male tab
10 electrically connects the electronic device and the I1C chip
7 to each other. The connector 1 connects electronic devices
to each other and performs communications between these
clectronic devices.

According to this embodiment, a capacitor 5 1s attached to
both the male tab 10 and the conductive connecting part 4.
Thus, changeovers to the specifications for a capacitor 5 are
supported only by changing the capacitor 5 attached to the
male tab 10 and the conductive connecting part 4. Therefore,
it 1s not necessary to change the I1C chip 7 even when the
specifications for the capacitor 5 are changed. This prevents
an 1ncrease 1in the product number of IC chips 7 and prevents
an increase 1n the cost of the connector 1.

As the unit of the present embodiment 1s provided a con-
ductive member 8 for connecting the conductive connecting
part 4 and the capacitor 3, the capacitor 3 1s connected to the
conductive connecting part 4 certainly.

In the above embodiment, the conductive connecting part 4
includes the ground planes 14 and the coupling sides 15 and
exposes these from the same surface of the substrate 12.
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However, 1n this invention, as shown in FIGS. 3 and 4, the
conductive connecting part 4 may expose the ground planes
14 and the coupling sides 15 on different surfaces of the
substrate 12. In FIGS. 3 and 4, the same portion as that 1n the
above embodiment 1s assigned the same si1gn and correspond-
ing description 1s omitted.

A connector 1 according to the second embodiment of the
invention 1s described referring to FIGS. 5 and 6. The same
portion as that in the above embodiment 1s assigned the same
sign and corresponding description 1s omitted.

In this embodiment, a conductive member 8 1s integrally
arranged with a coupling side 15, that 1s, a conductive con-
necting part 4. The conductive member 8 1s formed integrally
with a coupling side 15, that 1s, the conductive connecting,
part 4, and forms virtually part of the conductive connecting,
part 4. In the 1llustrated example, the conductive connecting
part 4 and the conductive member 8 are obtained for example
by punching the same sheet metal. The conductive connecting,
part4 and the conductive member 8 are supported by the same
substrate 12. In this embodiment, capacitors 5 are directly
overlaid on and attached to the conductive member 8 without
a ground plane 14 being arranged.

According to this embodiment, in addition to the first
embodiment, the conductive member 8 1s formed 1ntegrally
with the conductive connecting part 4 thus reducing the num-
ber of parts. This more reliably prevents an increase in the cost
of the connector 1.

The conductive member 8 and the coupling sides 15 are
exposed from the same surface of the substrate 12 1n this
embodiment. However, 1n this invention, as shown in FIGS. 7
and 8, a portion of the conductive member 8 to which a
capacitor 5 1s attached and the remaining portion may be
exposed respectively from different surfaces of the substrate
12. In FIGS. 7 and 8, the same portion as that in the above
embodiment 1s assigned the same sign and corresponding
description 1s omitted.

In the mvention, as shown in FIG. 9, 1t 1s possible to
integrally mold, by using a resin sealant 9, the entirety of a
lead frame 6, IC chips 7, conductive members 8, a conductive
connecting part 4 and capacitors 5, the entirety excluding the
tip (a portion closer to the end than a portion to which the
capacitor 5 1s attached) of the male tab 10 of the lead frame
in the control circuit package 3 and the wire connecting part,
without arranging a substrate 12. In FIG. 9, the same portion
as that 1n the above embodiment 1s assigned the same sign and
corresponding description 1s omitted. This embodiment also
has the same advantages as those of the above embodiment.

While a capacitor 5 1s used as a protective element 1n the
above embodiment, the invention 1s not limited to a capacitor
5 but another electric component such as a diode may be used
as a protective element.
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The foregoing embodiments show only representative
aspects of the invention. The invention 1s by no means limited
to the embodiments described herein. Various changes and
modifications can be made 1n the invention without departing
from the spirit and scope thereof.

What 1s claimed 1s:

1. A unit with built-in control circuit comprising:

a ground line;

a control circuit including a plurality of terminals; and

a plurality of protect elements connected to the terminals

and the ground line; and

a conductive member that connects each of the protect

clements to the terminals and to the ground line,
wherein the conductive member 1s formed as an elongated
strip including a central part on which the protect ele-
ments are mounted and edge parts formed on opposing
ends thereof to which the ground line 1s connected.

2. The unit according to claim 1, wherein the terminals are
connected to an IC-chip.

3. The unit according to claim 2, wherein the IC-chip and a
part of the terminals are molded by a resin.

4. The unit according to claim 1, wherein each of the
plurality of the protect elements 1s mounted on a respective
one of the plurality of the terminals.

5. The unit according to claim 4, wherein the ground line
and the conductive member are formed on a same surface.

6. The unit according to claim 1, wherein the conductive
member and the ground line are integrally provided.

7. The unit according to claim 1, wherein, at least one of the
protect elements 1s a condenser.

8. The unit according to claim 1, wherein at least one of the
protect element 1s a diode.

9. The unit according to claim 1, wherein the ground line
includes a ground plane provided at each of the edge parts
respectively, and a coupling side connected to each of the
ground planes, and wherein the coupling sides extend 1in
straight lines parallel to each other from the ground planes
and then extend 1n straight lines 1n a direction approaching
cach other.

10. The umt according to claim 1, wherein the plurality of
male terminals are spaced from and parallel to each other,
including a male tab and a coupling part, wherein the cou-
pling part extends from the conductive member to a chip
holding part.

11. The unit according to claim 10, wherein each protect
clement has one end attached to the male tab and an other end
attached to the conductive member.
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